Lanosterol 14 alpha-demethylase-encoding gene: systematic analysis of homologous overexpression in Saccharomyces cerevisiae using strong yeast promoters.
The Saccharomyces cerevisiae 14DM gene, encoding cytochrome P450 lanosterol 14 alpha-demethylase (14DM), was overexpressed in various S. cerevisiae strains under the control of three strong heterologous yeast transcription promoters (pADC1, pGPD, pPHO5) and under the control of its own promoter. Striking, strain-specific differences in 14DM transcription and in 14DM contents have been observed. The relative abundances of 14DM-specific mRNA and protein derived from a series of different expression plasmids were compared. It was found that the inducible PHO5 promoter in combination with the JL745 host led to the highest expression levels. 14DM-specific RNA reached up to 2% of the total cellular mRNA in this strain and approx. 3% of the total soluble yeast-cell protein was determined to be 14DM by quantitative Western blotting. By comparing the abundances of the different fusion transcripts with the transcript originating from the corresponding endogenous gene from which the promoter was derived, it could be concluded that the expression levels of the different 14DM fusion genes were far below the theoretically attainable values.